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(54) OPTICAL INTERCONNECTION SWITCH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical interconnection 
switch which gives a large deflection angle at a fast rate. 
SOLUTION: An optical switching member having an NxM array is 
prepared to transmit optical signals between optical fibers with N input 
ports and M output ports. Each optical switching member consists of a jq, 
switching material layer 34, first and second transparent electrodes 
32, 35 covering the switching material layer, and hydrogen storage 
material layer 33 adjacent to the switching material layer. The 
switching material has first and second states, and it is transparent for 
optical signals in the first state and reflects optical signals in the 
second state. The state of the switching material is determined by the 
hydrogen concentration in the material. When a first potential is 
applied between the first and second electrodes, the hydrogen storage 
material supplies hydrogen to the switching material, and when a 

second potential is applied between the first and second electrodes, it absorbs hydrogen from the switching 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical interconnect switch for communicating a lightwave signal between the input optical fiber of N 
book, and the output optical fiber of M book, the optical change-over member of a NxM array is prepared, each optical 
change-over member A lightwave signal from one of said the input optical fibers to one of said the output optical fibers 
delivery and each optical change-over member It has the 1st [ which covers the layer of a change-over ingredient, and 
the layer of said change-over ingredient ], and 2nd transparent electrodes, and the layer of the hydrogen storage 
ingredient which adjoins the layer of said change-over ingredient. Said change-over ingredient It has the 1st and 2nd 
conditions, and while it is transparent to said lightwave signal in this 1 st condition, said lightwave signal is reflected in 
said 2nd condition. Said 1 st and 2nd condition It is set with the hydrogen concentration in said change-over ingredient. 
Said hydrogen storage ingredient The optical interconnect switch it was made to absorb hydrogen from said change- 
over ingredient when hydrogen was supplied to said change-over ingredient when the 1st potential difference is given 
to said 1st and 2nd electrodes, and the 2nd potential difference was given to said 1st and 2nd electrodes. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical interconnect ITCHI for communicating a lightwave signal in a 

detail further about an optical change-over device. 

[0002] 

[Description of the Prior Art] An optical fiber can give a high-speed bit rate farther than an electronic path. However, in 
order to use the big bandwidth of a proper for an optical signalling chaimel effectively, an optical crossover switch is 
required. In typical communication environment, the change-over of the signal between optical fibers uses the electric 
interconnect switch. A lightwave signal is first changed into an electrical signal. After an electrical signal is switched, a 
signal is again returned to a lightwave signal and is sent through an optical fiber. In order to obtain a high throughput, 
an electric interconnect switch has high parallelism and an expensive change-over configuration is used. However, 
even if it uses such a syntropy, an interconnect switch still remains as a trouble. 

[0003] Although many optical interconnect switches are proposed, there is still nothing that fills the demand to a 
reliable optical interconnect switch with low cost. The thing of an optical intercoimect switch of a certain kind uses 
wavelength division multiplex-ization (WDM) for switching. However, this kind of system must switch a lightwave 
signal to different wavelength. In a system [ as / all whose lightwave signals are the same wavelength ], this kind of 
system must change and switch the HARASHIN number to desired wavelength, and, subsequently to the original 
wavelength, must reconvert it. This transform processing makes a system complicated and leads to a cost rise. 
[0004] Another optical intercoimect switch of a type is using the total reflection (TIR) change-over member. The TIR 
component consists of waveguide equipped with the boundary which can be switched. This boundary is divided into 
the field equipped with a refi-active index which is completely different in two fields in the 1st condition. In this 
condition, it is reflected on a boundary and light is changed in a direction. In the 2nd condition, two fields divided by 
the boundary are equipped with the same refi-active index, and light passes through a boundary straightly. It depends for 
the magnitude of direction change on the difference of the refi'active index of these two fields. In order to produce 
change of a big direction, the field of the boundary back must be able to switch to the refractive index equal to a 
refi-active index and the refi-active index which was greatly far apart of waveguide. 

[0005] Since the TIR component of the conventional technique of performing big change to a refractive index works so 
that the ingredient of the boundary back may be changed mechanically, a change-over rate is comparatively slow. 
Moreover, a problem is in dependability at mechanical equipment. For example, the optical interconnect based on the 
array of the crossing in waveguide is stated to the U.S. Pat. No. 5204921 specification by Kanai etc. The slot in each 
crossing is turned on and off according to whether it fills up with the slot with index matching liquid. Index matching 
liquid is equipped with the refractive index near the refractive index of waveguide. The lightwave signal sent via 
waveguide is sent from a crossing, when filling up with the slot with index matching liquid, but a signal changes the 
direction at a crossing by total reflection, when a slot is empty. In order to change a crossing change-over 
configuration, it must fill up with a slot and must be carried out in ** and the sky. In the equipment described in this 
invention, a "robot" is filled up with a slot or makes it empty. In order to move a liquid from the gap in the crossing of 
the 1st optical waveguide and the 2nd optical waveguide, the consideration in early stages of this kind of TIR 
component which performs thermal excitation is stated to the U.S. Pat. No. 5699462 specification. However, the 
change-over rate of this equipment was still comparatively slow, therefore equipment was limited to the application by 
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which the change-over rate of dozens mses is permitted. 

[0006] The TIR component of a very quick change-over rate is also known. These members add electric field to an 
ingredient [ as / the refractive index of whose is the function of electric field ], and change the refractive index of the 
ingredient of the boundary back to it. For example, on the U.S. Pat. No. 5078478 specifications, the TIR component by 
which waveguide is constituted from an ingredient of a ferroelectricity is indicated. The refractive index of the 
ferroelectric material along the boundary in waveguide is changed by adding the electric field which cross a part of 
waveguide. Although this kind of equipment switches by the nanosecond, change of a refractive index is very slight, 
therefore the direction of light is made to only carry out abundance change. Interconnect which the deviation of this 
magnitude complicates the design of a crossing array, therefore has the marketability based on this technique is not 
realized yet. 
[0007] 

[Problem(s) to be Solved by the Invention] In large semantics, the purpose of this invention is in the improved optical 
interconnect switch. 

[0008] Furthermore, the purpose of this invention is in offer of the optical interconnect switch switched rather than the 
system based on a mechanical device at high speed. 

[0009] Furthermore, other purposes of this invention are in offer of the optical interconnect switch which gives a big 
deflecting angle. 

[001 0] Probably it reaches and these purposes by these other invention will be clear to this contractor from detailed 

explanation of the example of this invention, and a drawing. 

[0011] 

[Means for Solving the Problem] this invention is an optical interconnect switch for communicating a lightwave signal 
between the input optical fiber of N book, and the output optical fiber of M book. A switch consists of an optical 
change-over member of a NxM array, and each optical change-over member sends a lightwave signal to one of the 
output optical fibers fi-om one of the input optical fibers. Each optical change-over member consists of a layer of the 
hydrogen storage ingredient which adjoins the layer of the 1st [ which covers the layer of a change-over ingredient, and 
the layer of a change-over ingredient ], and 2nd transparent electrodes, and a change-over ingredient. A change-over 
ingredient is equipped with the 1st and 2nd conditions. The change-over ingredient reflects a lightwave signal in the 
2nd condition while it is transparent to a lightwave signal in the 1st condition. The condition of this change-over 
ingredient is defined with the hydrogen concentration in an ingredient. A hydrogen storage ingredient absorbs 
hydrogen from a change-over ingredient, when hydrogen is supplied to said change-over ingredient when the 1st 
potential difference is given to the 1st and 2nd electrodes, and the 2nd potential difference is given to the 1st and 2nd 
electrodes. As for a change-over ingredient, it is desirable that it is the ingredient chosen fi-om the group of alkali, an 
alkaline earth, rare earth metals, those alloys, and a hydride. 
[0012] 

[Embodiment of the Invention] This invention is based on the hydride of alkali, an alkaline earth, and a rare earth 
metal. These metals form a hydride by being exposed to hydrogen gas. When these hydrides have each class thin 
enough, it is the insulating compound which is transparent. In the case of a lanthanum and an yttrium, a metal can exist 
in the state of two hydrides which are MH2 and MH3. The condition of these two hydrides is easily convertible for 
another side from one side by changing the pressure of hydrogen. This 2-hydride condition is equipped with the 
conducting sleeve with which it filled up partially, therefore commits it as a reflecting mirror, lliis 3-hydride condition 
is a transparent insulator, 

[0013] If Fig. 1 which is a sectional view of the optical interconnect switch 10 by this invention is referred to, he can 
understand an operation of this invention more easily. A switch 10 forms optical connection between the array of the 
input optical fiber shown by 12, and the array of the output optical fiber shown by 14. A switch 10 is the array of a 
change-over member. The example of a change-over member is shown by 15 and 16. The switch 10 is equipped with 
the train of the change-over member corresponding to an input optical fiber in each. The train of the change-over 
member corresponding to the input optical fiber 13 is shown by 19. The number of the change-over members in each 
train is equal to the number of output optical fibers. Each change-over member has two conditions which consist of 
"reflecting mirror" conditions of functioning as a reflecting mirror which reflects the lightwave signal which carried out 
incidence, and "transparence" conditions that a member passes a lightwave signal. These change-over members in this 
reflecting mirror condition are shown by the continuous line in Fig. 1, and these change-over members in another side 
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and a transparence condition are shown by the dotted Une. Therefore, the change-over member 15 connects the input 
optical fiber 17 to the output optical fiber 1 8 via a path 1 1, and another side and the change-over member 16 make the 
change-over member 15 pass the light from the input optical fiber 17. 

[0014] If Fig. 2 which is a sectional view of the change-over member 30 by this invention is referred to, he can 
understand the configuration approach of this change-over member still more easily. The change-over member 30 
consists of a metal hydride layer 34 arranged among transparent electrodes 32 and 35. The source field 33 of hydrogen 
adjoins the metal hydride layer 34, and is arranged. To an electrode 32, when the potential of an electrode 35 is 
negative, it moves a hydrogen ion to the metal hydride layer 34 fi-om the source field 33. If the potential difference is 
reversed, a hydrogen ion will leave the metal hydride layer 34, and will return to the source field 33. A change-over 
circuit like a circuit 20 is prepared to each change-over member, and this change-over circuit is controlled by the signal 
on the control line 21. About a certain metal hydride, in order to maintain the hydrogen concentration in a hydride on 
fixed level, the bias potential VB is needed. 

[0015] In the example of this invention, each change-over member also includes antireflection coating 31, and has 
prevented reflection of the light fi-om the front face of the change-over member by the difference of the refractive index 
between air and a transparent electrode. If such coating is not prepared, the element of the light which carries out 
incidence to each change-over member will be reflected into an optical fiber. Such a signal influences the level of the 
noise of an output optical fiber, therefore must be avoided. 

[0016] Since a change-over member is constituted, many hydride can be used. For example, they are a lanthanum, a 
gadolinium, and the hydride of an yttrium. LaH2 changes to LaH3 and YH2 changes with addition of hydrogen to 
YH3. Furthermore, Mg alloy of this compound can also be used. In 2-hydride condition, these compounds are metallic, 
or [ that 3 -hydride condition is in an insulator condition ] - or it is in a semi-conductor condition. 
[0017] A transparent electrode consists of transparent semi-conductors, such as transparence conductors, such as an 
indium stannic-acid ghost, or GaAs doped suitably. 

[0018] The various sources of a hydride can be used. The source of a hydride takes the form of gel, a liquid, or a solid- 
state. For example, 5M NaOH or a KOH solution can use it in the state of a liquid or gel. The ion implantation of the 
amorphous layer of GaAs can also be used. The impregnation depth of about lOOnm can be used in injection rate 
>1015 hydrogen ion / cm2. 

[0019] The plane change-over member is being used for the above-mentioned example of this invention. However, 
other configurations can be easily reached from ****** and above-mentioned explanation by those who have the usual 
knowledge on the technique concerned. For example, each of a change-over member can reach a configuration like a 
parabolic reflecting mirror, in order to transmit light to the output optical fiber which corresponds from the 
corresponding input optical fiber related to a change-over member. 

[0020] Probably, various deformation of this invention will be clear to those who have the usual knowledge on the 
technique concerned based on above-mentioned explanation and an attached drawing. Therefore, in order to present 
reference of extensive application of this invention, tiie embodiment of this invention is illustrated below. 
[0021] In the optical interconnect switch (10) for communicating a lightwave signal between the input optical fiber (12) 
of :N book, and M output optical fibers (14) (Embodiment 1) The optical change-over member (15 16) of a NxM array 
is prepared. Each optical change-over member (15 16) A lightwave signal from one of said the input optical fibers (12) 
to one of said the output optical fibers (14) delivery and each optical change-over member (15 16) The 1st [ which 
covers the layer (34) of a change-over ingredient, and the layer (34) of said change-over ingredient ], and 2nd 
transparent electrodes (32 35), It has the layer of the hydrogen storage ingredient (33) which adjoins the layer (34) of 
said change-over ingredient. And said change-over ingredient It has the 1st and 2nd conditions, and while it is 
transparent to said lightwave signal in this 1st condition, said lightwave signal is reflected in said 2nd condition. Said 
1st and 2nd condition It is set with the hydrogen concentration in said change-over ingredient. Said hydrogen storage 
ingredient The optical interconnect switch it was made to absorb hydrogen from said change-over ingredient when 
hydrogen was supplied to said change-over ingredient when the 1st potential difference is given to said 1st and 2nd 
electrodes (32 35), and the 2nd potential difference was given to said 1st and 2nd electrodes (32 35) (10). 
[0022] : (Embodiment 2) An optical interconnect switch given in the embodiment 1 it was made for said hydrogen 
storage ingredient to become from KOH (10). 

[0023] : (Embodiment 3) An optical interconnect switch given in the embodiment 1 it was made for said hydrogen 
storage ingredient to become from the transparent conductor which had the hydrogen ion embedded (10). 
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[0024] : (Embodiment 4) An optical interconnect switch given in the embodiment 1 it was made for said change-over 
ingredient to become from alkali, an alkaline earth, a rare earth metal, and the ingredient chosen from the group of the 

hydride (10). 

[0025] : (Embodiment 5) It is an optical interconnect switch given in the embodiment 1 it was made for said optical 
change-over member (15 16) to become from the flat surface in which said lightwave signal is reflected when said 
change-over member is in said 2nd condition (10). 

[0026] : (Embodiment 6) An optical interconnect switch given in the embodiment 1 it was made to consist of a 
paraboloid which connects an image to the output optical fiber which corresponds from a corresponding input optical 
fiber when said optical change-over member (15 16) is in said 2nd condition (10). 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] ^ 
[Drawing 1] It is the sectional view of the optical interconnect by this invention. 
[Drawing 2] It is the sectional view of the change-over member 30 by this invention. 
[Description of Notations] 
10 Interconnect Switch 
12 Optical Fiber 

14 Optical Fiber 

15 16 Optical Change-over Member 

32 35 Electrode 

33 Hydrogen Storage Ingredient 

34 Layer of Change-over Ingredient 
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